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(54) IMAGE CODER 
(57)Abstract: 

PURPOSE: To reduce block distortion or quantizing distortion by detecting an 
image block of a complicated pattern by omitting the image block having a 
horizontal or vertical edge. 

CONSTITUTION: A blocking circuit 12 divides image data into image blocks. A 
DCT circuit 13 executes discrete cosine transformation to the image data. An 
activity detection circuit 51 divides respective high frequency components in 
horizontalvertical and oblique directions into respectively internally existent areas 
concerning transformation coefficientsdetects the coefficients showing fidelity in 
the respective areasANDs these coefficients and detects the fidelity of the image 
block based on the ANDed value. A weight coefficient generating circuit 52 
generates a weight coefficient based on the fidelityand a multiplier 53 multiplies 
the weight coefficient to the transformation coefficients. A quantizer Qm 
quantizes the weighted transformation coefficients with mutually different 
quantizing widths. A coding circuit 15 codes respective quantized data and 
selectively outputs the coded data for which the data amount is smaller than a 
prescribed value and the quantizing width is minimum. 



[Claim(s)] 

[Claim 1]An image encoding apparatus comprising: 

A blocking means which divides a nxn individual [ in / for image data / a spacial 
configuration ] into 1 block and a block to carry out. 



CLAIMS 



A discrete cosine transformation means to compute a conversion factor by 
carrying out orthogonal transformation of the image data of each block from this 
blocking means using a cosine function. 

A field coefficient detection means to detect a coefficient which divides into a 
field inherent a high-frequency component of a field which is [ conversion factor / 
from this discrete cosine transformation means ] inherent in a horizontal high- 
frequency componenta field which is inherent in a vertical high-frequency 
componentand an oblique directionand shows a definition in each field. 
A quantization means which quantizes a conversion factor from the above- 
mentioned discrete cosine transformation means based on a definition from a 
definition detection means to search for a logical product of a coefficient which 
shows a definition in each field detected by this field coefficient detection 
meansand to detect a definition of each block based on the logical product 
valueand this definition detection means. 

[Claim 2]The image encoding apparatus according to claim 1 wherein said field 
coefficient detection means detects a coefficient which asks for the number of 
conversion factors beyond a threshold which is inherent in each fieldand shows a 
definition in each field based on the number. 

[Claim 3]The image encoding apparatus according to claim 1 wherein said field 
coefficient detection means detects a coefficient which asks for an absolute value 
sum of a conversion factor which is inherent in each fieldand shows a definition in 
each field based on the absolute value sum. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the image encoding 
apparatus which carries out high efficiency coding of the image data by discrete 
cosine transformation about an image encoding apparatus. 
[0002] 

[Description of the Prior Art]When transmitting image data or recordingfor 
example on recording mediasuch as magnetic tapevarious coding is adopted for 
picture information compression. For examplewhat is called prediction 
codingconversion codingvector quantizationetc. are known. 

[0003] By the waythe above-mentioned conversion coding uses the correlativity 
which a picture signal haschanges a sample value (henceforth image data) into the 
axis which intersects perpendicularly mutuallyand it reduces data volume. [ the 
conversion coding ] [ correlation between image data ] [ no correlating ] 
What is called a base vector intersects perpendicularly mutuallyand total of the 
average-signals electric power before conversion and total of the so-called 
average power of the conversion factor obtained by orthogonal transformation are 



equalThe orthogonal transformation excellent in the electric power degree of 
concentration to a low-pass ingredient is adoptedand And for examplewhat is 
called a Hadamard transformThe Haar conversioncar RUNEN Roubaix (K-L) 
conversiondiscrete cosine transformation (henceforth DCT:DiscreteCosine 
Transform)Discrete sine transform (henceforth DSTDiscrete Sine 
Transform)inclination (slant) conversionetc. are known. 

[0004]Hereabove-mentioned DCT is explained briefly. Level and the perpendicular 
direction in a spacial configuration divide a picture into the image block which 
consists of n pixels (nxn)and DCT carries out orthogonal transformation of the 
image data in an image block using a cosine function. A high speed operation 
algorithm existsand this DCT is widely used for transmission and record of image 
datawhen LSI of one chip which enables real time conversion of image data 
appeared. DCT has the characteristic almost equivalent to the above-mentioned 
K-L conversion which is optimal conversion as encoding efficiency in respect of 
the electric power degree of concentration to the low-pass ingredient which 
carries out direct influence to efficiency. Thereforedrastic reduction of the amount 
of information is attained as a whole by coding only the ingredient on which 
electric power concentrates the conversion factor obtained by DCT. 
[0005]If the conversion factor specifically produced by carrying out DCT of the 
image data is expressed for examplewith C y (i= 0 to n-1j= 0 to n-1 Conversion 
factor Cqq will correspond to the dc component showing the average luminance 
value in an image blockand the electric power will usually become quite large 
compared with other ingredients. Thenwhen this dc component is quantized 
coarselyfrom the place which what is called block distortion that is the noise 
peculiar to orthogonal transformation encoding sensed visual as big image quality 
deterioration producesAssign many numbers of bits (for example8 bits or more) to 
conversion factor C^and equivalent quantization is carried outUsing the vision 
characteristics of fallingin conversion factor C y (except for C^) of other 
ingredients (henceforth an alternating current component) except a dc 
componenta high-frequency component decreases assignment of the number of 
bitsand visual spatial frequency quantizes it to it in a high regionfor example. 
[0006]And after quantizing conversion factor C y produced by carrying out DCT of 
the image data in transmission and record of image data as mentioned aboveln 
order to compress furthermorea synchronized signalparityetc. are added to the 
coding data obtained by performing variable length codingsuch as what is called 
Huffman encoding (Huffman coding)run length coding (Run Length coding)etc.and 
transmission and record are performed. 

[0007]In the digital video tape recorder (only henceforth VTR) recorded on 
magnetic tapefor example by making a video signal into a digital signal. When 
editgear change reproductionetc. are taken into considerationit is desirable for the 
data volume of one frame or the 1 field to be regularity (fixed length)and when 
circuit structure is taken into considerationit is desirable for the sink block in 
which predetermined brought coding data together several image block minutes to 



be also fixed length. Soin VTRseveral quantizers in which quantization width differs 
mutually are preparedTo all the image blocks in a sink blockon the basis of 
conditions using one quantizerthe data volume of a sink block is below a 
predetermined valueand quantizes by quantization width choosing the minimum 
quantizer. Since this must record the information on the used quantizer for every 
image blocktherefore its data volume (overhead) will increase if it quantizes by 
making switch selection of the quantizer for every image block in a sink blockit is 
for avoiding it. 
[0008] 

[Problem(s) to be Solved by the Invention]By the wayif the same quantizer is used 
to the image block of one sink block as mentioned aboveThe image block from 
which what is called a definition (activity) defined by the electric power (C u 2 ij!=0) of 
an alternating current component differs is intermingled in the same sink blockand. 
When an image block with a high activity increasesthe concentration to the low- 
pass ingredient of conversion factor C y will decreaseand the quantizer of big 
quantization width as a result will be chosen. In this casean activity is 
lownamelyquantization width will be relatively quantized greatly (coarsely) to a 
dynamic rangeand the problem that what is called quantization distortion and block 
distortion are visually conspicuous produces the image block with a monotonous 
pattern and a small dynamic range. 

[0009]Thenalthough the activity of each image block is detected and carrying out 
weighting to conversion factor Cyand quantizing according to an activity is also 
consideredEven if it is the block of a monotonous patternin the image block in 
which the outline (edge) of the level or a perpendicular direction existsfor 
examplean activity is detected highly and the problem that it is quantized coarsely 
arises. 

[0010]This invention is made in view of such the actual conditionand only the 
image block of a complicated pattern can be detected as an image block of a high 
definitionFor examplewhen making weighting a conversion factor and 
quantizingblock distortion and quantization distortion can be made not visually 
conspicuousand it aims at offer of the image encoding apparatus which enabled it 
to obtain good image quality. 
[0011] 

[Means for Solving the Problem]This invention is characterized by an image 
encoding apparatus comprising the followingin order to solve an aforementioned 
problem. 

A blocking means which divides a nxn individual [ in / for image data / a spacial 
configuration ] into 1 block and a block to carry out. 

A discrete cosine transformation means to compute a conversion factor by 
carrying out orthogonal transformation of the image data of each block from this 
blocking means using a cosine function. 

A field coefficient detection means to detect a coefficient which divides into a 
field inherent a high-frequency component of a field which is [ conversion factor / 
from this discrete cosine transformation means ] inherent in a horizontal high- 



frequency componenta field which is inherent in a vertical high-frequency 
componentand an oblique directionand shows a definition in each field. 
A quantization means which quantizes a conversion factor from the above- 
mentioned discrete cosine transformation means based on a definition from a 
definition detection means to search for a logical product of a coefficient which 
shows a definition in each field detected by this field coefficient detection 
meansand to detect a definition of each block based on the logical product 
valueand this definition detection means. 

[0012]An image encoding apparatus concerning this invention asks for the number 
of conversion factors beyond a threshold which is inherent in each fieldand 
detects a coefficient which shows a definition in each field based on the number. 
[0013]An image encoding apparatus concerning this invention asks for an absolute 
value sum of a conversion factor which is inherent in each fieldand detects a 
coefficient which shows a definition in each field based on the absolute value sum. 
[0014] 

[Function]In the image encoding apparatus concerning this inventiona nxn 
individual [ in / for image data / a spacial configuration ] is divided into 1 block 
and the block to carry outA conversion factor is computed by carrying out 
orthogonal transformation of the image data of each block using a cosine 
functionThe high-frequency component of the field which is [ field / of this 
conversion factor ] inherent in a horizontal high-frequency componentthe field 
which is inherent in a vertical high-frequency componentand an oblique direction 
is divided into a field inherentThe coefficient which shows the definition in each 
field is detectedthe logical product of the coefficient which shows the definition in 
each field is searched forand the definition of each block is detected based on the 
logical product value. And a conversion factor is quantized based on this definition. 
[0015]In the image encoding apparatus concerning this inventionit asks for the 
number of the conversion factors beyond the threshold which is inherent in each 
field in the coefficient which shows the definition of each above-mentioned 
fieldand detects based on the number. 

[0016]In the image encoding apparatus concerning this inventionit asks for the 
absolute value sum of the conversion factor which is inherent in each field in the 
coefficient which shows the definition of each above-mentioned fieldand detects 
based on the absolute value sum. 
[0017] 

[Example]Hereafterthe example of the image encoding apparatus concerning this 
invention is describedreferring to drawings. Drawing 1 shows the circuitry of the 
image encoding apparatus which applied this invention. 

Drawing 2 shows the circuitry of the recording system of the digital video tape 
recorder (only henceforth VTR) which applied this image encoding apparatusand 
drawing 3 shows the circuitry of the reversion system of VTR. 



[001 8]Firstthis VTR is explained. This VTR changes an analog video signal into a 



digital signalas shown in drawing 2 After performing data processingsuch as what is 
called conversion codingto the image data obtained and performing a data 
compressionas it is indicated in drawing 3 as the recording system recorded on 
the magnetic tape 1 via the magnetic head 21 After binary-izing the regenerative 
signal played by the magnetic head 31 from the magnetic tape 1 and performing 
data processingsuch as decryptionit comprises a reversion system which changes 
into an analog signal and plays an analog video signal. 

[0019]The analog-to-digital conversion machine (henceforth an A/D converter) 11 
which the above-mentioned recording system samples a video signaland changes 
it into a digital signal as shown in above-mentioned drawing 2 and forms image 
dataimage block G h (h=0-H.) which makes 1 block a nxn individual [ in / for the 
image data from this A/D converter 1 1 / a spacial configuration ] The blocking 
circuit 12 which H divides depending on pixel number n 2 of the pixel number of one 
frame or the 1 fieldand 1 image blockOrthogonal transformation (henceforth 
DCT:Discrete Cosine Transform) of the image data from this blocking circuit 12 is 
carried out using a cosine function. The discrete cosine strange circuit 
(henceforth a DCT circuit) 13 which computes conversion factor C y[ of each image block 
Gh] (i= 0 to n-1j= 0 to n-1)The quantization data from the quantization circuit 14 
which consists of two or more image block G h for examplequantizes conversion 
factor Cjj from this DCT circuit 13 for every sink block used as one unit of 
transmissionand forms quantization dataand this quantization circuit 14For 
examplethe coding circuit 15 which codes with what is called a variable length 
codeand forms coding data VLC y (i= 0 to n-1j= 0 to n-1)The parity additional 
circuit 17 which adds the parity for error detection or an error correction to 
coding data VLC y from this coding circuit 15 for every sink blockfor exampleThe 
synchronized signal insertion circuit 18 which adds a synchronized signal etc. to 
coding data VLCy to which the parity from this parity additional circuit 17 was 
added for every sink blockand forms transmission data in itParallel / serial 
(henceforth P/S) converter 19 which changes into serial data the transmission 
data sent as parallel data from this synchronized signal insertion circuit 
18Abnormal conditions suitable for record are performed to the transmission data 
from this P/S converter 19a record signal is generatedand it comprises the 
channel encoder (henceforth [ ENC ]) 20 supplied to the above-mentioned 
magnetic head 21 . 

[0020]And after this recording system changes into image data the video signal 
supplied as an analog signal via the terminal 2For examplethe image data for the 
one frame or 1 field is divided into image block G h Compute conversion factor C y by 
carrying out DCT of the image data of each image block G h quantize this 
conversion factor C y for every sink blockand form quantization dataand. 
Quantization data is coded with a variable length codeand coding data VLC y is 
formed. After this recording system adds a synchronized signal etc. to coding data 
VLC y for every sink block and forms transmission datait performs abnormal 
conditions suitable for recordfor examplescramble and an NRZI modulation 
processto this transmission datadepends them on it magnetic head 21 and is 



recorded on the magnetic tape 1. 

[0021]In this waythe important section of the image encoding apparatus 
concerning this inventioni.e.VTR constituted as mentioned abovecomprises the 
above-mentioned blocking circuit 12 - the quantization circuit 14andspecificallyis 
as follows. 

[0022]As the blocking circuit 12 comprises a memory etc. which have the storage 
capacity for the one frame or 1 fieldfor examplefor exampleit is shown in drawing 
IThe image data supplied via the terminal 4 as what is called the luminance signal 
Y and the color-difference signals U and V is memorized one by onethe nxn 
individual in a spacial configurationfor example8x8 piecesis divided and read to 
image block G h which shall be 1 block as mentioned aboveand DCT circuit 13 is 
supplied. 

[0023]DCT circuit 13 comprises what is called a DSP (Digital Signal Processor) 
etc/for exampleConversion factor is computed by carrying out orthogonal 
transformation of the image data supplied to every image block G h using a cosine 
function as mentioned above from the blocking circuit 12and this conversion 
factor C y is supplied to the quantization circuit 14. 

[0024]As shown in above-mentioned drawing 1 the quantization circuit 14 The 
horizontal high-frequency component of conversion factor C y from above- 
mentioned DCT circuit 13The activity detector circuit 51 which computes what is 
called definition (henceforth activity) A h (h=0-H) of each image block G h based on 
a vertical high-frequency component and the high-frequency component of an 
oblique directionThe weighting-factor generation circuit 52 which generates 
weighting-factor K h (h=0-H) based on activity A h from this activity detector circuit 
51 The multiplier 53 which carries out the multiplication of the weighting-factor K h 
from this weighting-factor generation circuit 52 to conversion factor C y from 
above-mentioned DCT circuit 13 at every image block G h It has mutually different 
quantization widththe conversion factor (K h xCy) by which weighting was carried out 
from the above-mentioned multiplier 53 is quantizedrespectivelyand it comprises 
quantizer Q m (m=1-M) which forms the quantization data of mutually different data 
volume to identical image block G h respectively. 

[0025]And the size of the coefficient of the field in which the activity detector 
circuit 51 is inherent in the horizontal high-frequency component of conversion 
factor CyThe size of the conversion factor of the field which is inherent in a 
vertical high-frequency componentand the size of the coefficient of the field which 
is inherent in the high-frequency component of an oblique direction are 
detectedand the logical product of those coefficients is searched for and activity 

A h [ of each image block Gh ] iS detected. 

[0026]Specifically the activity detector circuit 51 As shown in drawing 4 for 
examplethe level of conversion factor C- and the gate circuit 61 which is vertical 
and separates each high-frequency component of an oblique directionThe 
comparators [ respectively / the threshold TH of the direction which corresponds 
the high-frequency component for all directions from this gate circuit 61 ] 
62h62vand 62dThe counters 63h63vand 63d which detect the number of these 



comparators [ 62h62v and 62d ] outputs (henceforth H level)for examplehigh 
levelrespectivelylt comprises the comparators 64h64vand 64d in comparison with 
the threshold th of the direction which corresponds each these counters 
[ 63h63vand 63d ] output (henceforth counted value)and AND gate 65 which 
searches for the logical product of each these comparators [ 64h64vand 64d ] 
output. 

[0027]And all the fields 70 of conversion factor C y supplied from DCT circuit 13 to 
every image block G h via the terminal 66 as the gate circuit 61 is shownfor 
example in drawing 5 The field 71 of the size of 4x3 which is inherent in a 
horizontal high-frequency componentThe field 72 of the size of 3x4 which is 
inherent in a vertical high-frequency componentlt is inherentfor examplethe high- 
frequency component of an oblique direction is divided into the field 73 of the size 
of 4x4Conversion factor Cy (i= 4-7j= 0-2) of the field 71 is supplied to 62 h of 
comparatorsconversion factor C y (i= 0-2j= 4-7) of the field 72 is supplied to the 
comparator 62vand conversion factor C y (i=j=4-7) of the field 73 is supplied to 62 
d of comparators. 

[0028]As compared with horizontal threshold TH h as for 62 h of 
comparatorsconversion factor C y conversion factor C y of the field 71 when 
largeFor exampleoutput H level andas for the comparator 62vconversion factor C y 
conversion factor C y of the field 72 as compared with vertical threshold TH V when 
largeFor exampleH level is outputtedand as for 62 d of comparatorscomparing 
conversion factor C y of the field 73 with threshold TH d of an oblique 
directionconversion factor C y outputs H levelfor examplewhen large. 
[0029]The counters 63h63vand 63d count the number of H levels of each 
comparators [ 62h62v and 62d ] outputrespectivelyand supply each counted value 
to the comparators 64h64vand 64drespectively. Namelyit is outputted from the 
counter 63h by the number of conversion factor C y more than threshold TH h in the 
field 71 and from the counter 63v. The number of conversion factor C y more than 
threshold TH V in the field 72 is outputtedand the number of conversion factor C y 
more than threshold TH d in the field 73 is outputted from the counter 63d. 
[0030]The comparators 64h64vand 64d output H levelfor examplewhen counted 
value is [ threshold th h of a direction which corresponds each counted value from 
the counters 63h 63vand 63dth v and th d / respectively ] large. Namelywhen the 
number of conversion factor C y more than threshold TH h in the field 71 is more 
than threshold th h it is outputted by H level from 64h of comparatorsand from the 
comparator 64v. When the number of conversion factor C y more than threshold 
TH V in the field 72 is more than threshold th v H level is outputtedand from 64d of 
comparatorswhen the number of conversion factor C y more than threshold TH d in 
the field 73 is more than threshold tth d H level is outputted. 

[0031]As shownfor example in drawing 6 athe field 90 of the image data of image 
block G h specifically consists of the right-hand side dark (a slash part expresses a 
dark thing) field 91 and the left-hand side bright field 92In image block G h which 
has vertical edge. The horizontal high-frequency component of conversion factor 
C y increasesnamelymany conversion factor C y more than threshold TH h occur to 



the field 71 and. Many conversion factor Cy more than threshold TH d occur to the 
field 73the signal of H level is outputted from the comparators 64h and 64dand the 
signal of L level is outputted from the comparator 64v. 

[0032]As shownfor example in drawing 6 bthe field 90 of the image data of image 
block G h consists of the upper dark field 93 and the lower bright field 94In image 
block G h which has horizontal edge. The high-frequency component of the 
perpendicular direction of conversion factor Cy increasesnamelymany conversion 
factor Cy more than threshold TH V occur to the field 72and. Many conversion 
factor C y more than threshold TH d occur to the field 73the signal of H level is 
outputted from the comparators 64v and 64dand the signal of L level is outputted 
from 64h of comparators. 

[0033]So that it may be shown in image block G h with a complicated patternfor 
example drawing 6 cfor exampleln image block G h which the field 90 of the image 
data of image block G h consists of the dark field 95 of the slant upper partand the 
bright field 96 of the slant bottomand has the edge of an oblique direction. The 
high-frequency component in the horizontal and vertical both directions of 
conversion factor Cy becomes largeThat ismany conversion factor C y more than 
threshold TH h TH v and TH d occur to the fields 7172and 73respectivelyand the signal 
of H level is outputted from all the comparators 64h64vand 64d. 
[0034]AND gate 65 searches for the logical product of each comparators [ which 
are produced by making it above / 64h64vand 64d ] output. As a resultfrom AND 
gate 65the signal of H level is outputted to image block G h which has the edge of 
image block G h which has a complicated patternor an oblique directionand the 
signal of L level is outputted to image block G h which is level or has vertical edge. 
And activity A h makes high the signal which carried out this AND gate 65 in this 
wayand was detected at the time of H leveland activity A h supplies the weighting- 
factor generation circuit 52 via the terminal 67 as a low thing at the time of L level. 
[0035] Based on this activity A h activity A h is large when lowactivity A h generates 
small weighting-factor K h when highand the weighting-factor generation circuit 52 
supplies this weighting-factor K h to the multiplier 53. The multiplier 53 carries out 
the multiplication of the weighting-factor K h to conversion factor C y for every 
blockand a weighting factor supplies conversion factor Cy by which multiplication 
was carried out to quantizer Q m . 

[0036]It has mutually different quantization widthand as shownfor example in 
drawing 7 quantizer Q m divides the field 100 of conversion factor C y of image block 
G h into the 16 fields 101-116and a high-frequency component quantizes it more 
coarsely. As shown in Table 1 shown belowfor examplespecifically quantizer Q^n 
the fields 101-103double 1 /conversion factor C y and 1 /conversion factor C y is 
quadrupled in the fields 104-106In the fields 107-108sextuple 1 /conversion factor 
C y and conversion factor Cy is increased 1/8 times in the fields 109-1 1 1 After 
increasing conversion factor Cy 1/10 times in the field 112 and increasing 
conversion factor C y 1/16 times in the fields 1 1 3-1 1 6Quantize with the 
predetermined quantization width q and quantizer Q 2 In the fields 101-103double 
1 /conversion factor Cyand 1 /conversion factor Cy is quadrupled in the field 104In 



the fields 105-108sextuple 1 /conversion factor C y and conversion factor C y is 
increased 1/8 times in the fields 109-1 1 1 After increasing conversion factor C y 
1/10 times in the field 1 12increasing conversion factor C y 1/16 times in the fields 
1 1 3-1 1 5 and increasing conversion factor C y 1 /32 times in the field 1 1 6quantize 
with the predetermined quantization width q and it has become like ...The 
quantization data of mutually different data volume to identical image block G h is 
formedrespectively. And the quantization data of ****** is supplied to the coding 
circuit 15. 
[0037] 
[Table 1] 



[0038]As shown in above-mentioned drawing 1 the coding circuit 15 each 
quantization data of mutually different data volume of above-mentioned quantizer 
Q m Encoder COD m (m=1-M) which forms coding data VLCy of data volume which 
codes with a variable length coderespectively and is mutually different to the same 
sink blockrespectivelyBuffer memory BUF m (m=1-M) which memorizes coding data 
VLC^ from each this encoder COD m respectivelyand has a predetermined storage 
capacityThe selector 54 which chooses one of the coding data VLC y read from 
each this buffer memory BUF m respectivelyIt comprises the control circuit 55 
which controls the above-mentioned selector 54 by the quantizer selection signal 
which is acquired by detecting overflow of each above-mentioned buffer memory 
B m and which is mentioned later. 

[0039]And the quantization data of data volume which is mutually different from 
each quantizer Q m as for this coding circuit 15For examplecoding data VLCy of 
data volume which codesrespectively with what is called Huffman coding (Huffman 
code) and run length numerals (Run Length code)and is mutually different to the 
same sink block is formedrespectivelyMemorize each of this coding data VLC y to 
buffer memory BUF m respectivelyand. Overflow of each of these buffer memory 
BUF m is detectedThe quantizer selection signal for choosing quantizer Q m which 
does not cause overflow and becomes the maximum data volumeThat isthe 
number m of quantizer Q m is supplied to the selector 54and coding data VLC b 
selected by the selector 54 is outputted to the parity additional circuit 1 7 shown 
in above-mentioned drawing 2 via the terminal 5. As a resultfrom this coding 
circuit 1 5coding data VLC y quantized with the minimum quantization width so that 
the data volume of a sink block might be settled in the specified quantity and data 
volume might serve as the maximum is outputted. If it puts in another waythe sink 
block which consists of image block G h of a predetermined number will be made 
into fixed lengthand coding data VLC^ produced by quantizing conversion factor C y 
most finely within the limits of the data volume which is the fixed length is 
outputted. 

[0040]The circuit which comprises the above-mentioned parity additional circuit 
17 and the synchronized signal insertion circuit 18The parity generator 56 which 
generates parity as shown in above-mentioned drawing 1 Activity A h 



suppliedrespectively from the synchronizing signal generator 57 which generates a 
synchronized signal and IDand the above-mentioned activity detector circuit 51 the 
selector 54 - the synchronizing signal generator 57It comprises MUX58 which 
carries out Time Division Multiplexing of the number mcoding data VLC y the 
paritythe synchronized signaland ID of quantizer Q m . 

[0041]From this MUX58one sink block sequentially from a headfor example And a 
synchronized signalThe transmission data which consists of coding data VLC u[of 

activity Ah/ of the number m of quantizer Qm adopted by ID and the sink block concerned and each image block Gh / and image block Gh of 
a predetermined number] and parity is OUtpUtted. 

[0042]As mentioned abovein this image encoding apparatusthe image data supplied 
via the terminal 4 is divided into image block G n which consists of a nxn individual 
in a spacial configurationAfter carrying out DCT of the image data of each image 
block G h the sink block which consists of image block G h of a predetermined 
number serves as fixed lengthand conversion factor C y obtained. Quantization 
width quantizes using the minimum quantizer Q m within the data volume 
permittedWhen carrying out variable length coding of the quantization data 
obtainedforming transmission data and outputting this transmission data via the 
terminal 5Activity A n based on activity A n[ofeachimageblockGn] weighting-factor K n big 
when lowConverselywhen activity A h carries out multiplication to conversion factor 
C y and quantizes to every image block G n it boils weighting-factor K h small when 
highand it moreEven if it uses the same quantizer Q m to all the image block G h in a 
sink blockActivity A h can quantize relatively conversion factor C y[ of , ow image block Gh 3 
finelyand can make not visually conspicuous the reproductive block distortion and 
quantization distortion in the caselt can carry out for obtaining good image quality. 
[0043]Although high image block G h has coarse activity A h and he is trying for 
activity A h to quantize low image block G n finely as mentioned above especially 
based on activity A n[of each imageblock Gh] When detecting activity A h the high-frequency 
component of the field 71 which is inherent in a horizontal high-frequency 
componentthe field 72 which is inherent in a vertical high-frequency 
componentand an oblique direction in each field of the field 73 inherent. By 
detecting the number of conversion factor C - beyond each thresholdand detecting 
activity A h[ofeachjmageb | OCkGn] based on those logical productsFor exampleas shown in 
drawing 6 a and 6bimage block G h which has the edge of a level or perpendicular 
chisel is receivedActivity A n is low detectable and image block G h of a complicated 
pattern is receivedActivity A n can be detected highlyimage block G h of a 
monotonous pattern as shown in this drawing 6 a and b can be quantized finelyand 
the so-called generating of a mosquito noise can be prevented. 
[0044]By image block G n which has the edge of an oblique directionas shownfor 
example in drawing 6 cas mentioned aboveactivity A h is detected highly and 
quantized coarselybut since an oblique direction ingredient is not conspicuousa 
vision top does not pose a problem. 

[0045]Hereother methods of activity A n detection are explained. Although he is 
trying to detect activity A h in an above-mentioned example based on the number 
of conversion factor C y beyond a threshold in the fields 7172and 73In the fields 



7172and 73it asks for the sum of the absolute value of a conversion 
factorrespectivelyand the logical product of the comparison result of each field 
detects activity A h for the absolute value sum as compared with a predetermined 
thresholdrespectively. As a resultexcept for image block G h which has horizontal 
or vertical edgeimage block G h of the complicated pattern which has a high- 
frequency component can be detected like an above-mentioned exampleand the 
same effect as an above-mentioned example can be acquired. 
[0046]Belowthe reversion system of this VTR is explained. As shown in above- 
mentioned drawing 3 this reversion system to the regenerative signal played by the 
magnetic head 31 from the magnetic tape 1 For examplethe channel decoder (only 
henceforth DEC) 32 which performs signal processingsuch as an NRZI 
recoveryand plays transmission dataDraw the synchronization of the transmission 
data from the serial / parallel (henceforth S/P) converter 33 which changes into 
parallel data the transmission data sent as serial data from this DEC32and this 
S/P converter 33and. The time-axis correction circuit (henceforth TBCTime Base 
Corrector) 35 which amends change of the synchronizing signal detecting circuit 
34 which reproduces coding data VLCyand the time-axis produced in the case of 
reproduction of this coding data VLCyPerform the error correction of coding data 
VLC y from this TBC35and. The decoding circuit 37 which decrypts coding data 
VLCy by which variable length coding is carried out in the case of the record from 
the error correction circuit 36 which sets the error flag EF to coding data VLC y 
which was not able to carry out an error correctionand this error correction circuit 
36and reproduces quantization dataThe inverse quantizing circuit 38 which 
performs signal processingsuch as inverse quantizationto the quantization data 
from this decoding circuit 37and reproduces conversion factor CyThe reverse 
discrete cosine transform circuit (henceforth an IDCT circuit) 39 which carries out 
orthogonal transformation of the conversion factor C y from this inverse quantizing 
circuit 38and reproduces image dataThe reverse blocking circuit 40 which forms 
the image data for the one frame or 1 field from the image data supplied from this 
IDCT circuit 39 to every image block G h The error correction circuit 41 which 
performs error amendment to the image data from the above-mentioned reverse 
blocking circuit 40 based on the error flag EF from the above-mentioned error 
correction circuit 36It comprises the digital to analog converter (henceforth a D/A 
converter) 42 which changes the image data from this error correction circuit 41 
into an analog signaland outputs it. 

[0047]Belowoperation of the reversion system constituted as mentioned above is 
explained. DEC32 carries out an NRZI recoveryafter binary-izing the regenerative 
signal played by the magnetic head 31 from the magnetic tape land it performs 
disk rumble processingplays transmission dataand supplies this transmission data 
to the synchronizing signal detecting circuit 34 via the S/P converter 33. 
[0048]The synchronizing signal detecting circuit 34 detects a synchronized signal 
from the transmission data changed into parallel data with the S/P converter 
33draws a synchronizationand reproduces coding data VLC^ and supplies this 
coding data VLC y to TBC35. 



[0049]TBC35 performs time-axis amendment of coding data VLC y absorbs change 
of the time-axis produced in the case of reproductionand supplies this coding data 
VLCy by which time stem correction was carried out to the error correction circuit 
36. 

[0050]The error correction circuit 36 performs the error correction of coding data 
VLCy using the parity added on the occasion of recordand. The error flag EF is set 
to coding data VLC y which has the error beyond error correction abilityand coding 
data VLCy by which the error correction was carried out is supplied to the 
decoding circuit 37. 

[0051 ]The decoding circuit 37 decrypts coding data VLCy coded by Huffman 
coding and run length numerals in the case of recordreproduces quantization 
dataand supplies this quantization data to the inverse quantizing circuit 38. 
[0052]Based on the number m of quantizer Q m reproduced with coding data 
VLC y the inverse quantizing circuit 38Recognize quantizer Q m used on the occasion 
of recordand carry out inverse quantization of the quantization data with the 
quantization width corresponding to this quantizer Q m and. Based on activity A h 
similarly reproduced with coding data VLC y Weighting-factor K h[ of each image block Gh which 
earned oat multiplication on the occasion of record] is recognizedthe multiplication of the reciprocal of 
weighting-factor K n is carried out to the quantized dataconversion factor C y is 
reproducedand this conversion factor C y is supplied to the IDCT circuit 39. 
[0053]The IDCT circuit 39 carries out orthogonal transformation of the conversion 
factor Cy using the transposed matrix of the transformation matrix in the case of 
recordreproduces image data to every image block G h and supplies this image data 
to the reverse blocking circuit 40. 

[0054]The reverse blocking circuit 40 forms the image data for the one frame or 1 
field from the image data reproduced by every image block G h and supplies it to the 
error correction circuit 41. 

[0055]The error correction circuit 41 by performing interpolation processing using 
the image data which does not have the error of the neighborhood of the image 
data for which the error correction became impossible in the above-mentioned 
error correction circuit 36for exampleError amendment of the image data for 
which the error correction became impossible is performedand the image data by 
which this error was amended is supplied to D/A converter 42. 
[0056]D/A converter 42 changes into an analog signal the image data by which 
error amendment was carried outand outputs an analog video signal as the 
luminance signal Y and the color-difference signals U and V via a terminal. 
[0057]As mentioned aboveconversion factor Cy is quantized using the same 
quantizer Q m to all the image block G h in a sink block in the case of recordBased 
on activity A n[ of image block Gn] activity A n quantizes relatively conversion factor C y[oflow 
image block Gh]finelyActivity A n quantizes relatively conversion factor C a[ of nign image block Gn 3 
coarselyand records on the magnetic tape land. By recording activity A n[ of ^ number 
m of quantizer omand each image block Gh] Block distortion and quantization distortion can 
reproduce the video signal of the good image quality which is not visually 
conspicuous by using these information in the case of reproductionand performing 



the above reproduction at it. Based on each high-frequency component of 
leveland vertical and an oblique directionespecially detection of activity A h in the 
case of recordNamelyin [ carry out based on the number of conversion factor C y 
beyond the threshold in the three fields 7172and 73or the absolute value sum of 
conversion factor Cy of each fieldand ] all these fieldsWhen the absolute value sum 
of the number of conversion factor C y beyond a threshold or conversion factor C y 
is beyond a thresholdBy considering it as high activity AJmage block G h which is 
level or has vertical edge can be exceptedimage block G h of a complicated pattern 
including many high-frequency components can be detectedand generating of a 
mosquito noise can be prevented. 
[0058] 

[Effect of the Invention]The above explanation so that clearly in this invention. A 
nxn individual [ in / for image data / a spacial configuration ] is divided into 1 
block and the block to carry outA conversion factor is computed by carrying out 
orthogonal transformation of the image data of each block using a cosine 
functionThe high-frequency component of the field which is [ field / of a 
conversion factor ] inherent in a horizontal high-frequency componentthe field 
which is inherent in a vertical high-frequency componentand an oblique direction 
is divided into a field inherentThe coefficient which shows the definition in each 
field is detectedthe logical product of the coefficient which shows these 
definitions is searched forand the definition of each block is detected based on the 
logical product value. And by quantizing a conversion factor based on this 
definitionthe block which is level or has vertical edge can be exceptedand the 
block of a complicated pattern can be detected as a block of a high definitionBy 
quantizing by making weighting a conversion factor based on this definitiona 
definition can quantize the conversion factor of a low block finely relativelyand can 
make block distortion and quantization distortion not visually conspicuousand it 
can carry out for obtaining good image quality. 

[0059]By asking for the number of the conversion factors beyond the threshold 
which is inherent in each field in the coefficient which shows the definition in each 
fieldand detecting based on the numberOr by asking for the absolute value sum of 
the conversion factor which is inherent in each fieldand detecting the coefficient 
which shows the definition in each field based on the absolute value sumeach 
definition of the block which is level or has vertical edgeand a block of the other 
complicated pattern can be distinguished correctlyand can be detected. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the circuitry of the example of the image 
encoding apparatus which applied this invention. 

[Drawing 2] It is a block diagram showing the circuitry of the recording system of 
the digital video tape recorder which applied described image coding equipment. 



[Drawing 3] It is a block diagram showing the circuitry of the reversion system of 
the digital video tape recorder which applied described image coding equipment. 
[Drawing 4] It is a block diagram showing the circuitry of the activity detector 
circuit which constitutes described image coding equipment. 
[Drawing 5] It is a figure showing the field of the conversion factor for explaining 
operation of the above-mentioned activity detector circuit. 

[Drawing 6] It is a figure showing typically the image block of the pattern which has 
edge. 

[Drawing 7] It is a figure showing the field of the conversion factor for explaining 
operation of the quantizer of the activity detector circuit which constitutes 
described image coding equipment. 
[Description of Notations] 
1262 ... Blocking circuit 

13 ... DCT circuit 

14 ... Quantization circuit 

51 ... Activity detector circuit 
Q m ... Quantizer 
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s«^p v * g h <ommr— s» <owm 9 o t&efWMw^ 
(»b»#bi/>c m®9 1 tmwm^m 

<7Gh ^«#»Cij^7>:iF^|R)03Sl5Efi2»A ,; ^< 

?tt-i5m®7 1 KBfiTHh o±©a««»c 

ij ««C7 3(cBHTHd W± 

©B»«*Cijff»*<»£U J£»SS6 4h. 64d 

[0 0 3 2] $/c. Wx«|gl6 blc^-TJ:3lCs iB«y 

□ ■>-7Gh tDMf*^ — *<Di&m9 o&±m<z>vs^mi&9 

lR)CDS^^6 >i ^<^U, f«t>*ffiisS7 21CHHSTH 
v i-X±<7?^S5#iifCij6^^<5l^-r^<i:ttlc x ^7 

3lCB«THd U±©*»ttttCjjil«tt*<$6£U Jt 
»§S6 4v, 6 4dA^etiHU^;K75«^ai^*tl, 



[0 0 3 3] $fcs «*tfl^#*BftH«:7P'y*G 
h ^ W*.tfEI6 clC^-Tct^lC iffi«7'P-y?Gh <D 
W»T f -*OB«9 0##4&±«<DBlMM«9 5 <fc&A6 

f *BH*:7P'y?Gh Tit. ^^JSCjjOTTk^SO-S 

feK7 K 7 2, 7 3lC^tl^nBflTHh . TH V > T 

Hd w±ro^«s«3acjj^a^<^L. ±T<ntm& 

64h> 6 4v, 6 4 dfr£H l^/U<Dlf^#dtl2j**l. 

[0 0 3 4] T> Ky- h 6 5 li, ±3505 J; 3 tc LT<# 
6tl5it«»6 4 h, 6 4v, 6 4 d £>&tii*)<7>™JlfS 

<effi«*-*-*B«^P'yf Gh ^»»*iRi©xy-^** 
■TSilifii^Pu/^Gh KfcfLTWH U^UtDfl^til^ 
Jtl. yJcTS^tMi^S^^ODx *fT3gH*:/P 

T« 'C7)7 T > H*y- h 6 51*. 5 KLTtHtib^n 

fdf^5\ H b^KBtSliT 7 ^^ fcfx-f Ah 

t<D<hL7\ B?6 7*^LT«*«»»^IhBS5 2lC 

[0 0 3 5] rag&RSIslB 5 2 C<D7^x-rt 
x-TAh icS^Tx T'^^-f tfy-c Ah m&^t^lt 
T^t-j^t-i Ah ^Bt^^ti'J^^a^ 
3»Kh ^^L, CKDS^SfcKh ^*»»5 3lc«*g 
-r^.o KlW5 3tt£afffkCijlcB*ftttKh ^^'P 

[0 0 3 6] i^bSQm tt. S^lCRft**?fb«B* 
*-r^t«lc, ffl|*.UTH7fcij*-r<l:5tc, HB^pv^ 
Gh 0*»«»Cij©B*1 0051 6fB<DfStaEl 0 1 
~1 1 6KttS>JU iS^»Hi:ffi<*^fc-r?.„ Mf* 
Wlcti, ^"J TIBtc^-T^ 1 Wcfedlc, B^fkBQi 
I*. fRIBi 0 1 ~1 0 3lCfc^T£&«&C jj£1 /2 
ffiU ^HE1 04~1 0 6Kfc*^T»»«»Cij*1/ 
4fSU BB1 0 7~1 0 8tC£^T«»ttttCjj*1 
/6<eL, ^feEl 0 9~1 1 1 lc£^TXBfMRC|j« 
1/8«U BB1 1 2(£fctT*»«»Cij*1/1 
OfgL. BB1 1 3-1 1 6lc33LNTSS5«HSCij5l 
/I 6«L7fcBs BWEOB^bBqTBTfkttfrtV $ 
fc, «?<kSQ2 ««1 0 1 ~1 0 3 lC*5tNT^«! 
«KCij*1/2fiU BB1 0 4K6t^T«M«C 
ij^1/4<gLx BB1 0 5-1 0 8lC*J^Ta«WR« 
Cij*1/6fSU ^SE10 9~1 1 1 icfcl/'TSJMR 
»Cij^1/8{gL, ^St1 1 2tCfet^TB«««Cij 
51/1 O^gL. ^feEl 1 3-1 1 SlZ-to^T^mm. 
Cij*1/1 6«U flisEl 1 6(c^TXBBBCij 
51/32 fg Lfc«* P/T^C0*^Yk*S q 7BT4b«fT 
L\ • • • (DJ:3tC^:oTfcy, ID— BH»:7P>y?Gh 



(6) 



ftfflW- 5-1 6 800 1 



la&LxmMcsfcfcx-' zmvmTitr— ***tif* [0037] 
ssi siceae-*-*. 
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[oo3 8] ttmt\E\s&i 5 it. ±a$<3iai icijvrj:? 
mt?-z v l c j tiflaa-rsiwiic o D m 

(m= 1 ~M) t. MSSfSCOD m frS^fft 
t^/^yyy^^^BVFm (m= 1 ~M) 
^-*VLCjj<D1 O^iM^'Ti.-trU'?^ 5 4^. ±IB 

[0 0 3 9] *-L7\ C^ff^lbElSgl 5li, &*?1b 

»Q m ^etDaiMcs^^^'-^aoM^bT 1 '— 

fJxl*Biii/\77>^ (Huffman code) i7>UV^ 
Xfa-ff (Run Length code ) lc£>J*rtL?tl$fmtLT 



^•fb^-S V L C j jS^n^tlffJJ^U CCD^7?^bx 
-^VLCij$/<777^ : EUBUF m iC^VF+lIBIS 

t-stwc. c n s 7 z^^u bu F m <d*- 

M— 7P— ^fcJUU ^-/\*-7P-5fc'i:J-r> fro 
5*£>7 1 -**<hJ3:£*^bt&Q l n ZmiRTZtztbCDm 
^bSSMiKfl^ -r^t3-e*?1b«Qm OS^m^-feU 
^554 tC«*g Lv TjM^tlfcft-^bx 
VLCij^4S5?5^^-LTv ±35(7)0 2 IC^-T/fU 
^-fttJjQSSgl 7lcaj7D-r*<fc3lC^oTt^o £<D*£ 

* itf^aiciR £ y „ frof- 2 <h * 3 J: r> 

[cft'jtos^bMT*7fl:snfcft?4b7 r -* v l c i j 
#aiaam*. sim-r^. m!SK<DiiHS!?p-;/*Gh 

^< M^bLTWStl^W^ftSx-f V L C j \1$mi-!£ 
[0 0 4 0] ±SBM°U^fttljQlH]S&1 7 <hle]»Ml^«A 



(7) 



1#ffl¥5-1 6 8 0 0 1 



I D««Sr*BHJMI««4ll5 7 <hs ±E7»* 
x-rfcfT-fttttlEWlS K •feU**5 4~niJ(IHI#«£ 
S5 7^e^tl^tl«^*tl?>7 7 '5'5 1 f fcfx-f Ah v * 
xlbSQm ©i^m, ft^bx-S'VLCjjs /Wt 

mma&iietf 1 o*>»»i>i«Mu x 5 8 <tfr 

[0 04 1] ^LT> CtDMUX 5 86^8.1*. GHAtf* 

SHSC/p-y-^Gh (D7 7 <7t l ^ fcix-r Ah s p/rS8E<DiIHfc 
^P-y-J'Gh (Dft^itT— SiVLCij, /^JT-f*S5: 

[0 0 4 2] J-X±©J:3lc, ca>mttF94b3tBT& 
4 LT«*8* tl5itr-> CffilHEBti:£lt 

^P-y^Gh ©Btflx— ££DCTLfd£s 

ic, S-SMR^P'y^Gh ff)7^f -ftr-f Ah icScSf 
T« m*&T*7-<{ fcfx-r Ah *M6t^$-ti^#35:M^ 
ffiRKh £s >MtC7''>7 1 -i'fcl'7 1 -< Ah tfWl/^Stt'J** 
&S*fi&RKh £s B«7n-y*Gh RlcR*«RCjj 
ic £|| LT« 3 £ K cfc 'J s ~s><7zrn>y<7?i<D-k 
T<7)iii®7'P->-?Gh ICWLTISI— 0)»?fb»Qm ^ffl 
UTt, T^x-rfcfx-r Ah 6M£l,MIH$7'P-y<7Gh 03 
SHtffitt C j j Cffitttt IcR-fr < Wftt 

[0 0 4 3] Wlc» ±x£<0<fc^lc, *»?Bv^Gh 
(DT'^x-i-e^i- Ah ICS^Tv T^x-ffcTx-f Ah 
#AtiM7ci'y9Gh t*ffl<s T^PJ-^ fcfx-f Ah 
{gl^SR^P-y^Gh littfc^R^b-f SJ^lcLTV 
T^x-f bfx-f Ah *«mr*BWc» TKTTfrRiro 
iS^fiE»^l*gS-r^pSiaK7 1 , Sil75(R)<DiS^»^F , 3 

7 2soi44673iR]coafeE)5X^=&rt?i-r«fs« 
7 3 oftHttf?. *nyn©miw±<o«««»c i j© 

<7Gh (dtvt-^ tTx'C Ah 3 ic-r^ct 

liSS^lRJO^x -y >?*wr %ffl«7P -y * Gh fctt 
LTlis T-^x-f tf^-r Ah £<E il.ttfTi* 
Z>tmc s RRJMSffiOlIR^av^Gh fc»LT«, 
J^xf Ifx-f Ah *S<«iaiT?s 'WEI 6 a. blC 



[0 0 4 4] ^Jjl«l2]6 c iCTi-f cfc3K, 14*673 

•pic, 7^r^T-fAh #»<tttiiStls ffi<«T<b 

[0045] Ah «tn<©flw># 

atcoLTBtwr*. ±i&<Dnmm?it. w&7 i , 7 

2.7 3 Kfcl^TflBffiW±©**«»C j jQftlcg-^ 
T7^r-f tfx-f Ah *ttaa - rS<fe-5lcLTL , '**\ tdS 

i7i, 7 2, 7 3icfc^Ts mMimawtmmn* 

RU *««<DifcRR*<0Wl«t=J:^T, T^x-f tf 
Ah *«art-*«t3U:-r*. ±Mitf>*J5& 
flJ^IHRtfis *¥S£^liSiI£>x-y irr^BHt:? 
P-y^Gh £K^Ts *«j»#**r*«RftRffi<DH 
®^P-y?Gh ^«mr?.C<!:fl«T**s ±M<Dmitefflt 

[0 0 4 6] 03rK s H<DVT RCDB^&lC-Pl^Tltt^ 

■r^o c©s^i*« ±KEcoi2i3ic^-rj:5ic, esm-r 

-71 trSttftpvy K3 1 iCctoTSS^n^Siffl-^ 
5) 32is 1SDEC3 2fr<bzs'J7)bT-$iiLZm 

stir < -seal x- •S'^/ <7 u/ux— s» tcs»-r^ -> 'J 

S / P ^SIS 3 3 6 c73<ejJIx— ? C7)|DW^? I * iit; <t 

SS3 4<!:s S^^bx-'S'VLCijW^cTJI^lC^s:^ 
B#ffl«K7)Si«I%«!iE-r5ll$Kllll«jElHl8S (WTTBC : 
Time Base Corrector <ht^3) 3 5 1ST BC3 5fr 
6<D^1bx— ? V L C j <h«lCs 
X^-mET^^^o/c^-fbx-^ V LCjjlCI^- 
F^-b-y h-r«.x^-ITIElHliB3 6<hs ISx^ 
-ITiE[2]K3 6fre>©!B8<&l&KRl£S}5*fb3'*lTf 

znmtr-* v l c i jsa^bLTM^bx-^sw 
s-r%a-^fbnii»3 7t. Kft^bian3 7&s<os? 
<bx-r ? ica»?ib«a>AWBcaiLT«MMkc i j 

^3!*?-(b[s]K 38t, Sifi»^fblHiai 3 8 
5 CDS«5«» C j j LTIff-^^SttS 
&Mft*&£&l°]tt («TI 3 9 

t& \ DCTI21K3 96^5a«^P-y^Gh Slc«$g 
?n^iH1f x-^3b N t) 1 T7 U-Zx&^lHi 1 7-f-)l/F 
»(7)il«s7 r -'S!«-mfi2-r«j357P'y^<b[£l^4 0<!:v ± 
IEX^-fJiElH]K3 6fr6iWX7-77^E FIC*^L> 
T±IBa* 7 P -y -> jblsJK 4 0 fr£> 0)WS».t- Z x => - 
ffiiE*Sfi-rx^-«iEIs]K4 1 ts BSX7-«IE[£lK4 
1 ^ewiil^x-^^T'xP^I^cSfiSLTdiyTr^ 

5) 4 2iA^6«J^*tl?>o 



(8) 



5-1 6800 1 



[0 0 4 7] o^lc N M±(DJ:5tc*U«*ft4W£*<0 
W)mz-Ol^TmW?Z>* D E C 3 2 lis ISSvx-^l 

L/c&. w^iiNRz i am-rstttic, ^x^> 

*S/P**»3 3*^-LTBIW«**aia»3 41C« 

[0 0 4 8] mmin**&ttim&3 4it* s/psm3 

Cjj*S£U CCDft^b^'-SVLC jj*TBC3 5 
[0049] TBC35li, nmt9'-$ V L C j j<Df$ 

Lx cowmwijEiSrnfciw^b^-^vLCij*!^ 

-UiE[2lSS3 6lc#t*g-T*o 
[0 0 5 0] i^-8IIEIh1»3 6 It* U^tf-^VL 

c i jODx^-niE^iaaaxsicMftp* *i/c/\°y x< £B3 

^T?T-5i«l^ i5-HiE1iy3*ia*fcX7-**r 
Zft^tT-V V L C i jlctt LTi7-77^'E Ffc-fe 

[oosi] mmk\as&37it. %momzj\y^ym 

x-^VLCjj^fc^bLTM^b^-^IS^U c 

[0 0 5 2] >S**^b[Hl»3 8 lis ??§fbf-fVLC 
iji:«H:S^*+i«.*^bSQm ©S^mlc»-3^T\ 

lbs Q m K *rj£T S*? fbitBT*^ b^- * SiSM^b 

ti?>7'^7 u '< tr< Ah icsox^t. nmomcmuL 

Cjj£S£U Z<73£&«SfcCij* I DCT|s]ilg3 9iC 
[00 5 3] I D C 9 lis IBtiOPg'D^&^J 

5s*^n * ?<biE]8&4 o tc#«er *. 

[0 0 5 4] i27P'>^ibl2]SS4 0ii, @H*7p>y?G 
h sics^^n^ai^^-^^e i 7 u-AS^cHi i 

1 ic«sg-r«„ 

[0 0 5 5] X5>-*gIElH]S&4 1 li. «*tfs ±a?c7>X 
5 -IT IE [3 1^3 6lCfct^TX^-mET?'*ofciii*T : 

- * wsfiBkDx^ -j^ftf mfc^-r ? ^fflt^Tffi^sas 

fcfr^CtlCfcy, x^-UIET-^&ofcSH*^-*© 
x5-ffluE£frl\ cLCDX^-^iE^tl/hffi^^-^ 



[0 0 5 6] D/AS8SS4 2lis I^-flKESnfcK 

[00 5 7] &L±<D&o\,Z^ WAOM\z. ->>^^P-y 
•j7F*3tf>£T£>MR:?'Py-?Gh IC^LTI^I— coa^-fbS 

h (DTVt-i \Zt>< Ah lc*-3i N T\ 7fr^t:'T-rA 
h *M£^H«^P-v7Gh ©*»«»Cjj*fi»«lClffl 
6KI?ftU 77x^tfr-fAh tfiS^i«7"n7 7 
Gh ©SSJ^Cjj «?<bLT» 
-^1 ICfBgS-rS.kttlC, M^bSQm <D§^m<h&!i 
te^P'V^Gh ©77T^tfT-fAh «:lB^LTfc<C: 

^^s^s-^dciiCcfcoT, ywy^m^m^itm 

SCttfTt*. #1^ IB^<DfSa)7"7 7 1 ^ti^'r Ah 
7k¥x BilKtfi&#;6ft<D&;SiHM#lc£-3 
t^Ts -T^^Sv 3OC0^M7K 7 2, 7 3 I C 33 It* 

»«tt±©« *«» c j j co»v £ 3 i,Mi&«Ja<z>£}ftGi 

*S^T\ B«JW±<oa»«»C i j<0«»*^ttS8!ifll» 
C i jfl5tt*tffi»#IM«±<0£*» 1&T<7t* A 
h £-f 5 cilery, TkTS^^liSil^fRXDx-yy^ 

[0 0 5 8] 

Tli. BI«T f -**£ISie«(!:a3W-*n xn«1 ?P 
y * <t f ^5 7P y ^ tc*HW L. S7P7^ CDiliS!^- 
**KIBI»*ffl^Til«a*LT«»«»€liaL, X 

{bf* C <t lC«fe y , *¥««^liSS^lR]fiDX >v s^SW 
f * ^ □ •> ^ * L T *«tftlgffi© ^ P ^ * *flt* 
LT*lU-rSE EOffiifflltlc 

wicijijb^ < *^b-r * cttfi^s ^p y vrnfrvm* 

ic-r-sciiift^T^^o 

[0 0 5 9] Sfc. &ffitttc£l*3tlttltt*5*'*-fftt 

*©*tc»^Tttaa-r« c tic j: y > ^^ini§$s^ 



(9) 



■SffiW- 5-1 6800 1 



Stic ES'J LTmmt 2> Z. ttfTZZo 

* t - y u n - #<DBm&<D E£S«B)6^-r 7 □ -v v m 



[0 5] ±re7**?<ex*ttaii]i&(D»f^£ttwrs 

[0 6] x-yy*wr*|l^©iB«:7n-y***jCWlc 

[07] ±&w®.&^itmw.*mmrz>7'7T'< tf^-r 

[^cDIMBfl] 

12, 6 2 • • • ^Py^flsBK 
13- • • D C T [hISS 
1 4 ... a^blUK 

51 . . • T^^-i" b^-r^SfclHSg 
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1 6 8 0 0 1 



^9 



r 



CO 



2 ZD X 



5# 



CD 
IT) 



L. 



lO 



T 



ZD 
CO 



Q 
O 
O 



I 



O 

8 



sr 



in 



L. 



O 
Q 



i 



-co 



Li- 
ID 
CO 



T 















o 




o 




a 



CM 



i- 

LO 



LO 



